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Reduced spray schedules, reduced rates of pesticide and better timing of spray applications have been evaluated for three consecutive growing seasons (Moore 1973 (Moore , 1974b (Moore , 1975b . Emphasis has been placed on programs which allow the survival of natural enemies of mites and aphids. Additionally, trapping data for codling moth, apple maggot, red-banded leafroller and Oriental fruit moth suggested that reduced spray programs using alternate middle row spraying or extended interval spraying would be effective in Connecticut (Moore 1975a) Experiments on reduced spray programs were continued in 1975. The following field tests were undertaken to reduce pesticide application: (1) weekly application of reduced rates of pesticides and (2) reduced spray programs using either alternate middle row or extended interval spraying. Full sprays of pesticides (both sides of the tree sprayed) and half sprays (one side of tree sprayed) were evaluated for control of phytophagous mites and aphids and the effect on their predators. Candidate materials or new formulations or registered materials which could be incorporated into future reduced spray programs were also tested,
PROCEDURES
Experiments were conducted at Lockwood Farm, Mt. Carmel, Conn. Materials used in the reduced rate plot (Table 1) , reduced spray plots (Tables 1 & 4) , extended interval plot (Table 4) , as well as the mite (Table 8) and aphid tests (Table 7) , were applied as lOX concentrate (Moore 1971) with a tractor-mounted mistblower. Full sprays were applied at 30 gal/acre and half sprays at 15 gal/acre with the exception of Difolitan 4f, used in the reduced spray plot (Table 1 ) which was applied 6X using 50 gal/acre. Candidate materials were applied to apples dilute with a hydraulic sprayer at a pressure of 400 ps i using a four nozzle handgun (Table 9) and to peaches as a 5X concentrate (60 gal/acre) using the mistblower (Table 11) .
Seven Cortland, Red Delicious and Baldwin apple trees were sampled per 1.1 acre plots in the reduced spray program in Table 2 , For the test using candidate formulations (Table 9) , fruit was sampled from 4 single tree replicates consisting of one Gravenstein, one Mcintosh, and two Red Delicious.
In these tests, one bushel of picked and one bushel of dropped fruit were scored per tree.
In the reduced spray programs A list of pesticides used and their mammalian toxicities are found in Appendix I. Apple and peach pests that these materials are registered to control are found in Appendix II.
RBULTS
Weekly concentrate (lOx) applications of half sprays combining Guthion 50WP (6.0 oz/acre) and Zolone 25WP (12 or 16 oz/acre) at substantially reduced rates (Table 1) produced 92.9% fruit free from insect damage ( Table 2) . Most of the damage to apples was caused by apple maggot (3.4%) while the remaining apple pests were adequately controlled. Dikar 80WP applied at several rates during the season (Table 1) controlled apple scab and other diseases (Table 2) .
Zolone 25WP applied at a rate of 12 oz/acre as a half spray (Table 1) was used for aphid control. Apple aphids, Aphis pomi , began to increase in this plot in mid-June reaching their peak in late June (128.2/terminal) and then declined to 47/terminal in July (Table 3) . Syrphus torus , a syrphid fly larval predator, followed a similar pattern while Aphidoletes aphid imyza , a midge larvae predator, continued to increase throughout this period reaching a peak of 3.3/terminal in July. Panonychus ulmi , the European red mite (BRM) , did not become numerous in this plot (Table 3) until August 26 (3.1/leaf); however, no special miticide applications were necessary other than Dikar and Zolone which were applied seasonally (Table 1) . The mite predators, Amblysecius fallacis and Zetzellia mali , were at low levels throughout the season. pple aphids peaked in late June (230.7 per terminals), then declined to 13 .4/terminal in July (Table 3) . S^. torus and A. aphidimyza followed similar patterns, and combined with Zolone applications, they contributed to controlling apple aphids in this plot. A delayed dormant oil spray applied at Green Tip for control of overwintering ERM eggs combined with seasonal applications of Zolone controlled EEIM in this plot (Table 3) , Another reduced spray program (Table 4) was tested using Guthion 50WP applied as a full spray concentrate at 1.5 lb/acre at Pink, petal Fall and 1st Cover followed by a candidate material, MC-9087 2EC, applied as a half spray at 1.5 qt/acre from 2nd to 8th Cover. This program produced 83.57, fruit free from insect damage (Table 5) . Most damage was caused by apple maggot (8.5%) and plum curculio (3.97.) . Reduced rates (Table 4) of Dikar 80WP (2, 3 and 1.5 lb/acre), combined with Benlate 50WP (5, 9 and 4.5 oz/acre) adequately controlled scab (6.4%) and other diseases.
ERM and two-spotted mites (2-S) began to increase in the reduced spray plot in mid-June (Table 6 ) and peaked in early July (8.0/leaf). In addition to the regular spray program, Fundal 97SP was applied as a half spray at 6 oz/acre on July 9th and 23rd. Little or no reduction of these mites was seen following the initial application; however, following the second application, EKti and 2-S were reduced to 0.6 and 0.4 mites /leaf on July 28th. The predatory mite, A. fallacis , was found in low numbers in this plot.
In the check plot, ERM reached a peak in early July (6.1/leaf) and decreased markedly by late July (0.2/leaf) due to the predatory mites, A. fallacis and Z. mali . T!\ne 2-S mite was not a problem in the check plot.
The final reduced spray program tested involved the use of extended three week intervals between spray applications beginning at 2nd Cover. Guthion 50WP applied concentrated at 2.0 lb/acre at Pink, Petal Fall and 1st Cover and at 1.5 lb/acre from 2nd Cover to 6th Cover (Table 4) produced 88.7% clean fruit (Table 5 ). Plum curculio (3.9%), European sawfly (2,6%) and apple maggot (2.9%) caused the most damage. Apple scab was controlled (1.07o) using reduced rates of Benlate 50WP (6.0 oz/acre) combined with 70 sec spray oil (3.0 qts/acre).
ERM began to increase (Table 6) Table 9 , Carzol 92SP applied at Pink, Petal Fall and 1st Cover followed by Guthion 50WP from 2nd to 8th Cover or Guthion applied seasonally were more effective than the four candidate insecticidal formulations tested for control of insect pests on apple. Zolone 1.5EC plus Malathion .067EC and Imidan 70WP produced approximately 80% clean fruit. Micro-encapsulated formulations of Imidan 2S and Methyl-parathion 2S were the least effective although they did effectively control early season pests such as plum curculio, European sawfly and plant bugs. Results of concentrate (5x) applications of materials for seasonal control of peach pests are shown in Table 11 . M-3016 (Lorsban) 25WP, Torak 4EC followed by Guthion 50WP, and Imidan 70WP resulted in 88.0, 86.7 and 87.0% uninjured fruit, respectively. M-3016 25WP and Imidan 70WP most effectively controlled plum curculio. Plant bugs were most effectively controlled by Carzol 92SP. The treatment using Torak 3EC followed by Guthion 50WP was highly effective against the Oriental fruit moth. 1974 or 1973 (Moore 1974 , 1975 Numbers of overwintering ERH from the 1974 season were low, and this most likely contributed to the lack of an ERM problem this season.
In the reduced spray plot in 1975, 94. 37, of the fruit was free from insect damage using early season full spray applications of Torak followed by half sprays of Zolone WP for the remainder of the season. As shown in Table 12 A second reduced spray program was tested this season in another plot consisting of dwarf apple trees which had little or no pesticide application in previous seasons. Encouragingly, 83.57o clean fruit was produced using early season full sprays of Guthion followed by half sprays of MC-9087 for the rest of the season. MC-9087 is a new material which acts as a stomach poison for insects and was expected to control apple maggot flies in a manner similar to lead arsenate; however, maggot damage was 8.57c. in this plot. Dikar com.bined with Benlate at reduced rates effectively controlled apple scab and other diseases. ERM and 2-S mite became a problem in this plot in late June. An initial half spray of Fundal on July 9th did not adequately reduce these mites. This failure was most likely caused by run-off during heavy rains which fell shortly after application; Fundal is a water soluble formulation. A second half spray application of Fundal on July 23rd, followed by good weather, adequately reduced WJA and 2-S mites.
Another reduced spray program using full spray of Guthion at regular intervals early in the season but applied at extended three week intervals from 2nd to 6th Cover produced 88.7% fruit free from insect damage. This program involves a savings of 2 full cover sprays and was also tested in a plot of dwarf apple trees. Based on trapping data for codling moth, apple maggot, red-banded leafroller and Oriental fruit moth over a 3-year period , Moore (1975a) proposed that a reduced spray program using extended interval sprays would control these pests in Connecticut orchards. Of these four pests, codling moth, red-banded leafroller and Oriental fruit moth caused less than 1.07, damage to fruit while apple maggot damage was 2.9?o. The apple maggot damage could be partially attributed to the fact that these trees were not sprayed in prior seasons which allowed a sizeable maggot population to establish itself in this plot.
Seasonal application of reduced rates of Benlate plus oil have been labeled for use to provide control of both apple scab and mites. Using this combination in the extended intervals plot controlled scab; however, ERM became numerous in early July and Carzol was applied. The three week interval used in this program may be too long for successful mite control using the Benlate plus oil combination.
Modification of spray techniques such as alternate middle row spraying to reduce pesticide use as well as selection of chemicals used must be considered in order to insure survival of natural enemies of orchard pests (Moore 1974a).
Two spray tests were conducted this season designed to evaluate the effectiveness of aphicides and raiticides on predators and prey. Programs that allowed the survival of predators with a 507o reduction of pest species of aphids or mites were considered desirable.
Diazinon 50WP applied as a full spray at 12 oz/acre or a half spray at 12 and 24 oz/acre reduced apple aphids approximately 50% while allowing two aphid predators, S_. torus and A. aphidimyza , to increase. Similar results were obtained by Moore (1974b) (2) reduce the toxicity of the pesticide for the applicator. However, in tests this season, micro-encapsulated formulations of Imidan or Parathion were the least effective materials tested for seasonal control of apple insect pests. Carzol applied early, followed by Guthion, was the most effective treatment in this test. These three treatments were the most effective for ERM control. Of the treatments tested for seasonal control of peach insects, M-3016 (Lorsban) was the most effective. Lorsban is currently registered for control of borers on peach trees.
In conclusion, results of reduced rate or reduced spray programs over the past three seasons (Table 12 ) have shown that these programs can be used successfully.
In addition to controlling pest species, these programs also encourage the survival of natural enemies of mites and aphids and also result in reduced costs and pesticide usage. 
ACKNOWLBDOIENIS
The technical assistance of Mr. Charles Ford and Mr. Arturo Giron in conducting these field studies is gratefully acknowledged. 4J 60 Schedule, rates and method of application given in Table 7 . 
